TBC1D20 deficiency induces Sertoli cell apoptosis by triggering irreversible endoplasmic reticulum stress in mice.
Male 'blind sterile' mice with the causative TBC1 domain family member 20 (TBC1D20) deficiency are infertile with excessive germ cell apoptosis and spermatogenesis arrest at the spermatid stage. Sertoli cells are characterised as 'nurse cells' essential for normal spermatogenesis, but the role and corresponding molecular mechanisms of TBC1D20 deficiency in Sertoli cells of mice are not clear to date. In the present study, the histopathology of the testis and Sertoli cell proliferation and apoptosis were determined, and the corresponding molecular mechanisms were investigated by western blotting. Our data showed the TBC1D20 exhibits a testis-abundant expression pattern, and its expression level is positively associated with spermatogenesis. TBC1D20 is assembled in the Golgi and endoplasmic reticulum and is widely expressed by various germ cell subtypes and Sertoli cells. TBC1D20 deficiency in Sertoli cells led to an excessive apoptosis ratio and G1/S arrest. The increased apoptosis of TBC1D20-deficient Sertoli cell resulted from caspase-12 activation. TBC1D20-deficient Sertoli cells had an abnormal Golgi-endoplasmic reticulum structure, which led to endoplasmic reticulum stress, resulting in cell cycle arrest and excessive apoptosis. It suggested that TBC1D20 deficiency triggers irreversible endoplasmic reticulum stress resulting in G1/S arrest and excessive apoptosis in TBC1D20-deficient Sertoli cells, and TBC1D20 deficiency in Sertoli cells may also contribute to the infertility phenotype in 'blind sterile' male mice.